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PERFUME POLYMERIC PARTICLES 

FIELD OF THE INVENTION 
The presMit invention idates to perfume polymeric particles, which are useful as dehvery 
system for perfume raw materials. The present invention also relates to compositions con^rising 
the perfume polymeric particles and methods of making the same. 

B ACKGROUNn OF THE INVENTION 
hi many consumer products, it is desirable for perfume, especially perfume raw matraials 
("PRMs") to be released slowly over time. Since the most volatile perfume raw materials, 
refeared to as "top notes" are responsible for flie "fiesh smelling" consumeis expraience, it is 
desirable for die more volatile top notes to be released m a controlled and sustained manuer. 
Moreover, top notes are often lost due to evapwation and/or dissdiiitiOT in aqueous media. 

One chaDenge for die fonmilators is to minimize die loss top notes by. exploring 
technologies that enhance die deposition of top notes on substrates, especially m die presaice of 
wato or whrai die substrate is subsequraidy exposed to water or moisture. Anodm challenge for 
die formnlators is to control and extend die. release of die deposited top notes so diat die fiesh 
s melling scent is not exhausted in a short burst 

Some iecent developments to meet diose challenges are directed to p6lyineri2dng die 
perfume, especially die perfume raw materials, mto a polymeric particle; details of diese 
developments are described in WO 01/79303 and BP 925,776. Odier developments are directed to 
absorlnng perfume mto pdymeric particles; details of diese developmeots are described in US 
6,149375; WO 00/6835% WO 98/28398 and WO 98/28339. These develoianents have failed to 
teach a polymeric particle diat selective^ absoriis/adsarbs top notes. 

Accordingly, diere is a need for pofume pt^rmoic particles diat sdectivdy 
absoA/adsorb PRMs and efBdently deliver die HHMs to a substrate. Mcneovra. di«e is a need for 
perfume polymeric particles having a higher affinity fin: PRMs such ttiat die amount of PRMs 
availaUe fw delivray to die substrate and fat subseqnoit rdease is inosased. There is a ftoher 
need diat such perfume polymeric partides, once deposited (mto a substrate, provide a controlled, 
sustained release of die FRMs, e^edaUy die volatile top notes, over an extmded period of time. 
There is also a need for cranpositions conpriang such perfume polymraic particles such diat die 
immt of HlMs remain widi die perfume polymeric particles tinough die wash, rinse and drying 
is increased. Additionally, processes jfar makmg sudi perfume polymeric particles and 
compositions containing them are also needed. 
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SUMMARY OF THE PJVENTION 

One embodiment of the present invention relates to a perfume polymeric particle 
con5>rising: a polymer, and a perfume conq)rising a pofiime raw material having a Kovats Index 
value of fipom about 1000 to about 1400, and optionally one or more of the following 
characteristics: a molecular weigbt of less than about 200; a boiling point of less than about 
250°C; a ClogP of less than about 3; wherein the Response factor (RF) of the perfume polymeric 
particle is at least about 1 .5, as measured by the Longevity Test Protocol I or H. 

Another embodiment of the present invention relates to a perfume polymeric particle 
comprising: a polymer and a perfume comprising more than one LKI p^fume raw materials, each 
having a Kovats Index value of from about 1000 to about 1400, and the LKI perfume raw 
materials collectively provide a first Average Response Factor (ARIW); and more tiian one HKI 
perfume raw materials, each having a Kovats Index value of greata- than about 1700, and the HKI 
perfume raw materials collectively provide a second Average Response Fact(» (ARFhkD; wherdn 
die perfume polymrac particle exhibits a ratio of ARFtn / ARPwa of at least about 1.2, as 
measured by the Longevity Test Protocol I or IL 

Hie present invention also relates to the polymeric particles, fb& conq)ositiQns conqxrising 
the perfume polymeric particles according to the above embodiments, and methods for making 
the perfume polymeric particles. 

PET An.ED DESCRIPTION OF TH E INVENTION 

Dftfinitions: 

'•Non-polymerically associated" as used herein means that the pexfiune is absoibed in. 
adsoibed otl, or otherwise associated wifli the polymeric particle after the polymeric particle has 
beenfonned. M other woids, the perfume is not present during polymerizaticm 
polymeric particle. Specifically, the perfume is nrixed with preformed polymeric particles to 
produce a perfume polyniericpartick in accordance with the present For purposes of 

the present invention, the association between tiie perfume and the polymeric paitide excludes 
encapsulation, which means a polymer ahnost completely surrounds a perfume in a ccre-sheQ 
type structure. 

*l/nigevity" is indicated by an enhancement and/o: increase in the amount of perfume 
raw matcaial that is released ftom a substrate at any time point following contact witii a benefit 
agjsaat delivery system. 

'Benefit agent ddiveacy system" as used herein refers to a perfume composition 
comprising a perfume raw material, a polymeric particle and optionally, an adjunct ingredient, 
comWned in such a manner as to increase or oohance flie deposition of perfume raw material onto 
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a substrate and/or the release of perfume raw material from a substrate at any time pomt after said 
substrate has been e;qposed to said b^efit agent deliveiy systenL 

Perfumes or perfume oils comprise perfume raw materials CTRMs") as well as other less 
volatile materials. PRMs are characterised by their boiling point (BP.), their octanol/water 
partitioning coefficient (P), and their Kovats Index values. 

The boiling points of many perfume ingredients are reported in, e.g., "Perfume and Flavor 
Oiemicals (Aroma Oiemicals)," Steffen Arctander. published by the author, 1969. 

The octanol/water partitioning coefficient of a material is the ratio between its 
equilibrium concentrations m octanol and m watea:. The octanol/water partitioning coefficient can 
alternatively be reported on a base 10 logarithmic scale, as logP, and when the calculated value is 
reported, as QogP. The parfume mgredients suitable for use in diis mvention typically have logP 
of less than about 3. 

The logP of many perfume mgredients has been reported; for example^ flie Pamona92 
database, available from Daylight Chemical Information Systems. luc. (Daylight CIS), Irvine, 
California, contains many, along with citations to fee original literature. However, the IpgP 
values are most conveniaifly calculated by the "CLOOP" program, also available from Daylight 
dS. This program dso lists experiinentallogP values when they are avaikblem^ 
database. The "ralmlaM i"gP" (^^gP) is detgnmned by the fragment approach of Hansch and 
Leo ( cf., A. Leo, in Comprrfiensive ]\fediciiial Chennstry, Vol 4, C Hansch, P. G. Sanmiens, J. 
B. Taylor and C A. Ramsden, Eds., p. 295, Pergamrai Press, 1990). The fragmmt approach is 
based on the chemicd structure of each perfimie ingredient, and takes into account tiie numbers 
and types of atoms, the atom connectivity, and chemical bonding. The QogP values, which are 
the most reliable and widely used estimates for fliis physicochemical property, are preferably used 
instead of the experimental logP values m the selection of perfume mgredients which are useful in 
the present invention. 

The Kovats Retration Index system is an, accurate method for rqxMtmg gas 
chromatographic (GQ data for interlabcxcatory stibstance identification. It is used for dimmating 
the effects of instrument parameters on the correlations between the retention tune and the 
chemical identificaticm by GC The Kovats Index (IQ or I) value of many perfume ingredients 
has been r^xnted. The Kovats Index value of an unknown substance can be calculated from the 
following equation: 
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wlieieR i$ the number of carbon moms in the maffer dkane 
N is the number iofmbdn atoms bk iit linger afltaiis . 
f^ft) is Ac adjusted i^t^ 

It is noted that this equation applies to a paiticidar stationary phase in the GC column. 
Based on the above equation, the Kovats Index for a limar alkane equal to 100 times the number 
of caibon atoms. For exan?)le, octane has a KI value of 800, and decane would have a KI vatae of r- 
1000. In anoflierKan¥le,octanol has a Klvdue of 826, on a particular phase and hexadec^ 
would have a KI value of 1626. The KI value used h^in are detennined using 
polydimethylsiloxane as the non-polar stationary phase m fb& column (refened to as a "DBS 
column")- 



Representative PRMs are idaitified in the KI Table described herein. 



VexyLowKKVLKT) 


FRM 


KI Value 


CAS# 


MW 


eU^l acetate 


604 


141-78-6 


88.1 


]iiediyl-2-iD^yll«opanoate 


685 


547-63-7 


102.1 


3-liydr(»r/-2-butanone 


718 


513-86-0 


88.1 


l-jiexBQ-3-ol 


789 


4798-44-1 


100.1 


propyl piopanoate 


812 


106-36-5 


116.1 


ethyl 2-me butyrate 


849 


7452-79-1 


130.1 


®-3-hexen-I-ol 


858 


928-96-1 


100.1 


propyl butyrate 


898 


105-66-8 


130.1 


alpha-Pinene 


937 


80-56-8 


136.1 


LowKICLKI) 


beta-Pinene 


1002 


127-91-3 


136.1 


Limonene 


1033 


138-86-3 


136.1 


benzyl alcdiol 


1037 


100-51-6 


108.1 


Melonal 


1055 


106-72-9 


140.1 


dihydromyicenol 


1072 


18479-58-8 


156.2 


methyl benzoate 


1081 


93-58-3 


136.1 


Lmalool 


1100 


78-70-6 


154.1 
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ligustral 


1090, 1119 


68039-49-6 


1 1C 1 


methyl ciDnamate 


1113 


103-2o'4 


1d2.1 


phenyl ethyl alcohol 


1122 


60-12-8 


122.1 


atxonellal 


1155 


106-23-0 


1 C/l 1 

154.1 


benzyl acetate 


1164 


1 A/\ 11 A 

140-11-4 


150.1 


l-carvone 


1227 


6485-40-1 


150.1 


Citronellol 


1237 


106-22-9 


156.2 


Qtnd 


1254 


5392-40-5 


1 CO 1 

152.1 


anisic aldehyde 


1271 


123-11-5 


136.2 


Geraniol 


1275 


106-24-1 


154.1 


ethyl benzoate 


1300 


93-89-0 


150.1 


methyl antbranilate 


1359 


134-20-3 


151.2 


Eugenol 


1364 


97-53-0 


164.1 


beta damasceD(»ie 


1386 


23726-93^ 


190.1 


ddta-damascone 


1394 


71048-82-3 


192.2 




MediiraiKI(MKr) 


PRM 


KI Value 


CAS# 


MW 










Vanillin 


1410 


121-33-5 


152.0 


alpha-ianone 


1425 


127-41-3 


192.2 


flor acetate 


1443 


2500-83-6 


192 


Gamma ianone 


1445 


7^76-5 


192.2 


Gerany 1 piopicmtB 


1476 


105-91-9 


210.2 


beta-ionone 


1493 


14901-07-6 


192.2 


sandalore 


1512 


065113-99-7 


210.2 


Gemnyl acetate 


1577 


105-87-3 


196.1 


hdional 


1589 


1205-17-0 


192.1 










HighKI(H 


ED 


PRM 


KI Value 


CAS# 


MW 


methyl-(E)-cinnamate 


1700 


1754-62-7 


1621 
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boESup^ 


1703 


54464-57-2 


234.2 


hexyl salicylate 


1713 


6259-76-3 


222.1 


delta dodecalactone 


1713 


713-95-1 


198.2 


nonanoic add 


1762 


112-05-0 


1 CO 1 

158.1 


hexyl cmnamic aldehyde 


1770 


101-86-0 


216.2 


benzyl benzoate 


1791 


120-51-4 


212.1 


cediyl acetate 


1811 


77-54-3 


264.2 


Ambrox 


1812 


100679-85-4 


236.2 


exaltcdide 


1876 


106-02-5 


240.2 


phenyl ethyl benzoate 


1887 


94-47-3 


226.2 


galaxolide 


1893 


1222-05-5 


258.2 


exaltencme 


1901 


14595-54-1 


222.2 


isoengenol 


1902 


97-54-1 


•t ^ A i 

164.1 


benzyl salicylate 


1904 


118-58-1 


228.1 


phenyl ethyl phenyl acetate 


1945 


102-20-5 


240.1 


musk C14/Zenolide 


1959 


54982-83-1 


256.2 


geranyl benzoate 


1985 


100012-96-0 


258.2 


phenyl ethyl sahcylate 


ly©/ 


on 09 O 




(E^Haniesol 


2002 


106-28-5 


222.2 


ethylene brassylate 


2060 


105-95-3 


270.2 


tetradecanol 


2116 


4706-81-4 


214.2 


Phytol 


2128 


7541-49-3 


296.5 


acetovanillone 


2292 


498-02-2 


166.1 



refers to PRMs having Kovats Mdex value between 1000 and 1400, and high KI PRMs refers to 
PRMs having Kovats Index value greater than 1700. 

The pafiime associated with the polymeric particle of the present invention conopises 
PRMs havmg one or more of the following characteristics: a molecular weight of less than about 
200, a boiling point less than about 250 "^C (measured at tihte normal, standard pressure), a QogP 
of less than about 3, or a Kovats ladex v^alue of less than about 1700. Such PKMs ate often 
rcfened to as the 'top nc^es". 

Nonlimiting examples of PRMs suitable for use herem include, but ate not lunited to, 
benzaldehyde, benzyl acetate, laevo-carvone, geraniol, hydroxydtronellal, cis-jasmone, linalool. 
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nerol phenyl ethyl alcohol, alpha-tepmeol eu^ol, iso-eugenol, indole, methyl chmamate, 
methyl-N-metfayl antbranilate, vanillin, iso-bomyl acetate, carvacrol, alpha-^itconellol, citronellol, 
anisic aldehyde, linalyl acetate, methyl anthianilate, flor acetate and dihydro myrcenol. 

In one embodiment, the PRMs are selected from the group consisting of: benzaldehyde, 
benzyl acetate, laevo-carvone, geraniol, hydioxycitronellal, cis-jasmone, linalool, nerol, phenyl 
efliyl alcohol, alpha-terpineol, dihydro myrcenol, citronellol, anisic aldehyde, linalyl acetate, 
methyl anthranilate, flor acetate and mixtures thereof. 
Protocol I Pgrfiime Deposition & DeKverv Test 

The perfume polymeric particles usefid in the perfume conopositions of the present 
invention encon^mss perfume polymeric particles that enhance/increase the level of perfume raw 
materials deposited onto and/or released from a substrate. 

For purposes of determining if the p^fume polymeric particles enhancefincrease 
deposition onto and/or release from a substrate, the foUowing test protocols are provided. A 
fabric article in an aqueous medium is used as the substrate for purposes of these test protocols. 
The followmg test protocols can be used to detemmne if a perfume polymeric particle falls within 
the scope of die present invention. A pwfiime polymeric particle falls outade flie scope of the 
present invention when all of the following test protocols indicate so. 

Protocol lA (Pt^rfiinifc Accord Ddivcrv or Lon gevity Test): Each braefit agent 
delivery qrstrai that conqnises a pafume raw material and a polymeric particle is tested in 
accordance wifliiPhJtocolIA Each perfimie raw inaterial (PRM) concmcKin^ 
is tested with each polymmc particle ^) to detraoine if the camlrination (PRM-PP) 
demonstrates an aihancement and/or increase in the level of TOM deUvered and/or a longevity 
that is greater dian that obtained for the FRM alone. 

Multiple PRMs, such as those available in a commercial perfume accord, may be tested 
togpthCT m the presence of single or multiple polymeric particles (PPs), as Irag as Ae analytical 
measurements (such as chromatography) are not coropromised by such combinaticiL 

For example, a PRM delivery system tiiat contains three PRMs, and a single polymeric 
particle (PP*) requires the following singje-variable test the Sample, which contains PRM^-PP^, 
PRM*-PP^ and PRM^-PP^, is compared with the Qsntrol, which contains PRM\ PRM^ and PRM^ 
provided that said PRMs are doomatographically separable such that the amount of each PRM 
can be detrfmmed m the presence of die othar. Perfume raw materials that are not 
chromatographically separable from one anothCT must be run in s^>arate tests. 

In another example where PRM^ and PRM^ are not sq>arable. then one of the foUowing 
tests is required: 
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L san^le (PRM^-PP^ and PRM^-PP^) vs. control (PRM* and PRM^), and sasnplt 
(PRM^-PP*) vs. control (PRM^); or 

n. san?)le(Pm^-PP^ and PRM^-PP^) vs. control (Pm^ and PRM^. and 
(PRM^-PP^) vs. control (PRM^); or 

ffl. sanqple (PRM^-PP*) vs. control (PRM^), san5>le (PRM^-PP^) vs. control (PRM^), and 
sample (PRM^-PP*) vs. control (PRM^. 

The PRM in any test should not be present at a concentration nmch greater flian the 
concentration of another PRM in flie same test such that the results are affected (Le., causing the 
results to be significantly different than when the PRMs are tested separately). Typicafly, when 
the concmtrations of the FRMs are withm a facUwr of about 10, tte results do not appear to be 
a^ted by the presence of other PRMs in the same test If test rjesults ^qpear to be affected, 
separate tests for the PRMs are required. 
(sLi Sample Concentration 

The concentrations of PRMs and PP to be used in the Longevity Test (LT) are die lowest 
concentrations, in a series of solutions prepared ftom an initial test solution (TSo), at which each 
PRM m die test solution is detected m the headspace sample collected from the treated substrate 
at one or more of flie designated time points, ff this condition is not met by TSo, die 
concentrations of PRMs and PP in die test solution are doubled and die new solution (TSi) is 
tested in the same manner. The process is repeated until the above PRM detection condition is 
met The concralratians of PRMs and PP in die test solution (TSo) diat meets die above PRM 
detection condition relate to die concentrations of die PRMs and PP in TSo acccsrding to die 
following equation: 

[PRM, PP] in TSo = 2" [PRM, PP] m TSo; whtare n = 0, 1 , 2, 3 . . . 

hi some instances, die process of doubling the concentration is repeated until the 
concentration of die PRMs and of PP bodi exceed 5% by weight of the test solution and die above 
PRM detection condition is still not met Then, die following alternatives may be used in 
conducting die test. The aliquot of TSn transferred onto the substrate is increased from 1.0 mL to 3 
mL, dien to 10 mL, or die substrate size is increased to 1.0 g, 3.g, dien to 10 g, until (i) die above 
PRM detection condition is met, or (ii) with respect to individual PRM that has a concentration 
greater dian 0,1 wt% of the perfume, at least one of die following two alternative conditions is 
met 



wo 2004/041232 



9 



PCTAJS2003/034676 



(1) at least 80 % of the low KI PRMs in the test solution and at least 80 % of high KI 
PRMs in the test solution are detected in the headspace sample collected from the treated 
substrate at one or naore of the designated time points; or 

(2) at least 10 of the low KI PRMs mflie test solution and at least 5 of the high KI PRMs 
in the test solution are detected m the headspace smspl& collected from the treated 
substrate at one or more of the designated time points. 

(V) The Test Procedure 

The test solution is prepared by dissolvmg or mixmg PRM(s) and PP(s) that are to be 
tested together into a compositicni at concratiations equal to those used m a consumer product, 
such as a laundry detergent Fc*- exanq)Ie, flie respective concentration of PRM(s) and PP(s) in a 
consumer product may be 2.0% and 4.0% by weight of flie product The solution is closed to tfie 
atmosphere and aged for 24 hours at room tenqierature to obtain ttie mitial lest sdution. 
designated TSo. 

A4 CTidiamet«a: febric circle, weighmg 0.45 to 0.65 g, is cut from an 86^14 cotton/poly 
terry wash clotti (obtained from EMC, 7616 Reinfold Drive, Cmcimiati, OH 45237) and used as 
the test substrate. Tte wdg^ of substrates in a given test should be within ± 0.02 g of one 
another. A 1.0 mL aliquot of TSo is transfcned by a pipette onto tiie substrate, witii tiie pipette 
pointing close to tbt center of tiie substrate. Then, a 1.0 mL aliquot of deionized (DI) water is 
added to the substrate in the same mamier. The substrate is latiiered by rubbmg against tiie pahn 
of a nitrilfr^loved hand for 1 mmute. The substrate is tfien placed m a botfle contaming 40 mL of 
35'C DI water, the botfle is capped and shaken for 30 seconds. The substrate is tiien removed 
usmg forcqjs and gentiy blotted on paper towels to remove excess water. The substrate, treated by 
tiie above steps (including charging witti test solution, diluting, latiieringAvashing and rinsing) is 
left open to tiie atmosphere under ambient conditions to air dry for die specified jpenod of time. 
Subsequenfly, tiie substrate is analyzed via headspace gas chromatography (HSGQ to determine 
flie amount of each perfume raw material m flie headspace at each of the following times: 2, 6 and 
24 hours. 

(c) Headspace Gas Chromatography (HSGQ 

A suitable equipment is described by S. Maeno and P.A. Rodriguez m J. 
Chromatography, vol. A731 (1996) pages 201-215. The equipment includes: 

1) a headspace coDector to contain flie substrate (treated and air dried as described above) 
and allow PRM(s) to partition into tiie headspace and reach equilibrium; 
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2) a trs^ contaming a porous polymer, which has the ability to retain arcnna materials 
(such as perfume or perfume raw materials); 

3) a transfer device to transfer the trapped headspace vsqpors onto a GC for quantitative 
analysis; and 

4) GC-MS with headspace detection capabilities, and uses helium as the mobile phase. 

A substrate, which has been treated and air dried for a specified time period as described 
above, is placed in a headspace collector and allowed to partition and reach equilibrium, which 
takes about two hours. After equilibration, a trap containing a porous polymer having the ability 
to retain aroma materials, preferably Tenax® TA 35/60 mesh (available firrai Gerstel, Inc.. 
Baltimore, MD), is operatively connected to the headspace collector to capture the equililwrated 
headspace vapors. A transfer device is used to transfer the trapped headspace vapors, whidi 
contains perfume raw mataials, onto a GC for quantitative analysis. This device is able to heat 
the porous polymer trap containing the collected headspace vapors, and transfer the vapors to a 
cold trap cooled to lower dian about -UXfC (generally by liquid nitrogen). Following complete 
transfer to the cold trap, the cold trap is flash heated in a short period of time, typically about 1 
minute, to a temperature of about 280°C, resulting in the transfer of the headspace vspcacs directly 
onto a capillary GC column. 

A typical column is a 30 - 60 meters long with an inner diamet^ of 0.18 - 0.32 mm, widi 
a stationary phase, which can be, 100% dimethylpolysDoxane (a DB-5 column) or 
phenyhnethylpolysiloxane containing about 5% phmyL The GC-MS has die capability of 
identifying and quantifying PRMs of the alddiyde- ot ketone-type. Identification is accomplished 
via Mass Spectrcmetry and quantification is performed usmg a sqparate detector, sudi as an FED 
(flame ionization) detects or PID ^hoto ionization) detector. Specific GCflMS conditicns are 
described bdow. 

The pocfume compcmmts are separated on a DB-5 column (dimethyMoxane, 60m x 
0.32mm, 0.2Sfim) in split mode to both an MS (for idmtification) and FID (for quantitation). GC 
conditions are as following: the sample is held at ovm tenqraatuie of about 35"C for 2 min, then 
die GC is programmed to tamp xsp to 20(fC at 4"C/inin, foBowed by a ramp to 325**C at 
KfChmxL Met pressure is kept constant at 13J psi (9.45 N/d*). which is equivalent to an inert 
gas (e.g., helium) flow of about 2.4miymin. MS condidons are as following: scan range 35 to 
400 amti (atomic units). Transfisr line is maintained at about 250^. 

The quantitative measurements should be reproducible to within 20% of the average from 
the runs. If the result fiom a given run is not within said range, the data bom said run should be 
discarded and the test repeated. The average of at least 3 satisfactory runs is reported. 
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(d> E^gftiwplarv Results 

A given test solution TSn meeting the above PRM detection condition or alternative 
condition(s) is prepared. A second test solution TSc is prepared containing aU the components of 
TSn at the same concentrations as in TSn except tiiat die polymmc particles are not included. 
Hwitical procedure is carried out using a solution (TSc) containing no polymeric particles (PPs). 
The solution TSc serves as the control solution in flie test Data are gatiiered at identical test 
conditions for a given set of test solution (TSc and TSn) as described above and analyzed via 
headspace gas chromatography (HSGC) to determine the amount of each PRM in the headspace 
at each of tiie following Uiree designated times: 2, 6 and 24 hours. The following tables 
demonstrate the type of results that can be obtained firom a Longevity Test at the time point of 24 
hours: 



HS GC Area Count for PRM having Low KI* QJQ) value with and without PP" 



PRM' 


mi* 


PRM^ 


TSc 


TS„ 


TSc 


TS„ 


TSe 


TSn 


38,000 


418.000 


250,000 


250,000 


55,000 


275,000 


RF=llx 


RF=1.0x 


RF = 4.1x 


ABFlki = Average Response Factor (TS,/TSe) = 5.4 




HSGC Area Count for PRM having ffigh KI* (HKD value vrith and without PP' 

1 


PRM* 


PRM' 


PRM* 


TSe 


TS. 


TSc 


TS„ 


TSc 


TS„ 


110,000 


143,000 


10,000 


12,000 


550,000 


550,000 


RF=1.3x 


RF=1.2x 


RF=1.0x 


ARI^ = Average Response Factor (TSn / TSc) = 1-2 



material) in the headspace collected from a substrate treated with TSn sample at a specific time 
point compared to the amount of die same benefit agent m the headspace collected from a 
substrate treated witii TSc at die same time point; and the Average Response Factor (ARF) is die 
mean of the RFs from all measured PRMs in the test solution, 

A Longevity Benefit of a perfume polymeric particle is confirmed fca: a particular PRM 
when, at any one of the three designated times points, the RF of die particular PRM is at least 
about 1^, preferably at least about 3. more preferably at least about 5. and most preferably at least 
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about 10. If the longevity benefit is confinned, tfarai the petfiuDe polymeric particle falls within 
the scope of the present invention. 

For example, the data in the above tables confirm a longevity benefit for PRM^ and PRM^ 
in the presence of PP^ because at air drying tune equals to 24 hours, both PRM/PP exhibit a 
greater (at least about 1 .5 times) HSGC area count from TS^ than that of TSc- 

Additionally, a peifiune polymeric particle falls within the scope of the present invention 
if the longevity benefit is confirmed for the PRM mixture. The longevity benefit is confirmed for 
a PRM mixture when, at any one of the three designated time points, the RFs or ARF meet one or 
more of the following requirements: 

1. When the Response Factor for one or nK>re LKI perfume raw material is greater than 
the Response Factor for any HEQ perfume raw material; or 

2. When the Response Factor for one <x more LKI perfume raw material is greater than 
the Average Response Factor (ARF) for HKI perfume raw materials; or 

3. When the ARF for aU measured LEQpoiume raw niaterial is greater 
all measured HKI perfume raw materials. 

For example, the data m the above tables confitm a longevity benefit for perfume 
polymeric particles of a perfume accord ccmtaining FRM^*^ and FP^. 

Protocol IB flPertpme Raw Material Accord Pdiverv or Longevity Test) : Each 
benefit agent delivery system conqxrismg a polymeric particle is tested in acccnxlance with 
Protocol IB, in which an accad, made of selected perfume raw materials, is tested with each 
polymeric particle (FP) to detennine if the conibinatiQn of PRMs and FP(s) demonstFates an 
enhancement or moease in die level of E^RM(s) delivered to or released fix»n a substrate, or a 
sustained release time, compared to that obtained for the PRM alone. 

Under Protocol IB, total of 20 PRMs (mcludmg 10 PRMs having a Kovats Index value 
between 1000 and 1400 and 10 PRMs having a Kovats &idex value greater than 1700, all of 
which are selected from the representative PRMs table heatem above) must be evaluated m the 
perfume polymeric particles as described in the aibove Longevity Test for test solutions (TSn and 
TSc) with the following changes. 

The relative concentration of each PRM in the mixture of 20 PRMs to be used in the 
Longevity Test is the concentration at which at least 18 of the 20 PRMs in the test solution is 
detected by HSGC in at least one of the designated time points (2, 6 or 24 hours). Note when a 
PRM has an HSGC area count below the instrument detection limit, it exhibits a zero value in the 
HSGC analysis, which such PRM shall be referred to as a '*non-detected'* PRM. 
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(a) If tbis detection condition is not met by TSo> the overall concentraticm of the PRMs in 
the test solution is doubled and the new solution (TSi) is tested in the same manner. The process 
is repeated until the test solutions solutions (TSn and TSc) meets die detection condition set forth 
above, provided tiiat die overall ccmcentration of the PRMs in either test solution does not exceed 
5 wt%. 

(b) If after the concentration adjustment (up to the 5 wt% limit), flie detection condition 
set forth above is still not met, diat is, less than 1 8 of the 20 PRMs in the test solution are detected 
by HSGC at the designated time points, the relative concentrations of the 20 PRMs should be 
adjusted by increasing the concentrations of those non-detected PRMs in the test solution. 

(c) If increasing the conc^tration of a specific PRM failed to meet the detection 
condition set forth above, die non-detected PRM(s) will be handled according to the following: 

(i) if the non-detected PRM(s) is a higjh KI PRM, it should be r^^laced by an alternative 
high KI PRM selected from the representative table herem above; this is because the polymeric 
particles of the present invention are made to have afBnity for low KI RPMs, thus, the response 
from the a high KI PRM is merely a control showing the level of deliveiy achieved by flie 
polymeric particle towards a PRM having low or no affinity with die polymeric particle; and 

(ii) since the polymeric particles of the present mvention should desuably have chanced 
affinity for low KI PRMs (i.e., top notes), it can be expected fliat a low KI PRM may be non- 
detectable in TSc and becomes detectable in TSa. which indicates that an enhanced delivery of 
said PRM to the substrate is achieved when the polymeric particle is present; in this situation, die 
low KI PRM of inteiest should not be i:q>laced, instead, the Response Factor vahie for such PRM 
shall be defined as IQx. 

(d) In addition, if any of the 20 PRMs exhibits an HSGC area count in TSo (die sample 
solution) that is less tiian die HSGC area count in TSe (die control solution), die Response Factor 
value for such PRM(s) shall be defined as l.Qx. 

The following table demonstrates the type of results that can be obtained from a 



Longevity Test at die time pomt of 24 hours: 



HSGC Area Count for PRM having Low KI value with and without PP* 


PRM* 


PRM' 


PRM' 


TSe 


TS„ 


TSe 


TSn 


TSc 


TSd 


ND 


418,000 


2SO.0OO 


250,000 


55.000 


275,000 


RF = TSn/TSc = 10x 


RF = TSb/TSc=1.0x 


RF = TS„/TSe = 4.1x 


ARftn = Average Response Factor (TSo / TSc) = 5.0 



ND = Not detected. 
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Polymeric particles fall within the scope of the present invention when the ARF reported 
for 10 of the Low Kovats Index (LKI) PRMs is greater than the ARF reported for 10 of the High 
Kovats Index (HKD PRMs. Specifically, the ratio of ARftjn / ARFhki is at least about 1.2, 
preferably at least about 2, and more preferably at least about 4. Moreover, this ratio also 
demonstrates a selectivity or afSnity of the polymeric particles for low KI PRMs than high KI 
PRMs. 

Protocol n flPeifumc Deposition) - Fabrics are treated und^ normal consumer laundry 
conditions using febric softens product containing 2 wt% of the perfume polymeric particles 
prepared for Protocol I above. A normal consumer laundry condition includes 3.2 Kg of fabric 
bundle load washed m 64 liters of water (6 grains per gallon hardness) at 32°C and rinsed in water 
(6 ppg hardness) at 2rC, wherein the fabric bundle load typically includes nine large cottm T- 
shirts (100% cotton), seven polycotton pillowcases, seven polycotton hand towels, four 100% 
cotton tOTy cloths and four 86/14 cotton/poly terry wash cloths (same as the fabric used in 
Protocol lA). Perfumer deposition is measured via fabric extraction analysis in which 0.2 grams of 
fabric from the 86/14 cotton^ly teiiy wash cloth is placed in a glass tube and heated for 20 
minutes while being purged with 50 inL/mm of helium. The pofome extract is collected on a 
Tenax® TA 60/80 trap (availaUe from Gerstd, hic. of .Baltimore, MD) and subsequenfly 
analyzed via GC/MS to quantitatively determine the amount of each PRM pres^ The results 
are compared to fiibrics treated with fcteic softener product containing the same level of perfume, 
but no polymeric particles. Typical increases in the level of top note PRMs provided by flie 
present mvention range from about 3 times to about 1000 times, preferably from about 5 times to 
about 500 times higher flian for fabric treated with softener product not contaming the polymeric 
particles. It has also been found that for fabric softener product not containing polymeric particles, 
some top note PRMs on fabric are below tiie detectiai limit of ttie CSCTMS instrument However, 
tiie presoice of polymeric particles in the fabric softener product mcreases the level of tiiese top 
note PRMs on fabric to above the d^ection limit. 
Protocoim Polymeric Ptortide Affinity Test 

The polymeric particles useful in the conq)ositioiis of the present invention exhibit greater 
affinity for a PRM, which has a Kovats Index value of from about 1000 to about 1400; and one or 
more of tiie following charactmstics: a molecular weight of less than about 200; a boiling point of 
less tfian about 250**C; a QpgP of less than about 3 ; than its aflBnity for oflier PRMs having none 
of these charactMistics. The following Polymeric Particle AfBnity Test Protocol in can be used to 
determine if a polymeric particle Ms witinn die scope of the preset invention. 
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The polymeric particles are thoroughly mixed (via stirring, shaking, and the like) in a 
liquid consuDoer product containing pofume (such as a liquid fabric softener). The product and 
polymmc particles are allowed to equilibrate (e.g., for 3-4 days), during which the polymeric 
particles become associated (or **loaded") with one or more of the PRMs in the perfume. Then, 
the product and loaded polymeric particles are separated via ultra centrifugation at 40,000 rpm for 
16 hours. Subsequent to centrifugaticm, the contents separate into distinguishable layers, e.g. a 
lipid layer on top, an aqueous layw in the middle, and a particle layer on the bottont A sanq>le 
from each layer is extracted with a suitable organic solvent (e.g. acetone) and analyzed via 
GC/MS for perfume identification using the instrument conditions given above. 

The selectivity or affinity of the polymeric particle, as shown in the GC/MS analysis 
results, is demonstrated when the bottom particle layer is relatively enriched in PRMs haviog the 
above description of molecular weight, boiling point, QogP and/or Kovats Index value, compared 
to the concentrations of the same PRMs in either of the top or middle layer. In other words, the 
ARF of the low KI PRMs in the bottom particle layer is at least about 1.2x, preferably at least 
about 4x, higher than the ARF of the low KI PRMs in the top or middle layer. 
Polymeric Particle 

The polymeric particle of the present invention is polymerized from at least one cadonic 
ruonomer and one or more non-cationic monomers, preferably also a cross-linking monomer. The 
polymerizaticm process may be any suitable process known in die art, such as emulsion, 
suspension or mini-emulsion polymerization. During the polymmzation, an emul si fi er or 
stabilizer may be present to losep the polymeric particles from coagulating and/or crashing out of 
die aqueous solution in which the polymeric particles are being formed. ^ 

The monomers of the polynneric particle may be selected such that the resulting polymeric 
pardcle has an afBnity for perfume raw matmals having a molecular weight of less than about 
200, a boilmg point of less than about 250^C a QogP of less dian about 3, or a Kovats Index 
value of less than about 1700. 

In another enibodmisnt, the monomers of the polymeric particle may be selected such that 
die resulting polym^c particle exhiMts a greater afBnity and/or improved longevity benefit for a 
perfume raw matmal having a Kovats hdex of from about 800 and about 1 500, prefi^ly from 
about 1000 to about ISOO, and more p:eferably from about 1000 to about 1400, as measured by 
Protocol I and/or Protocol n desoibed hssem 

The polymeric particle can be derived a mixture of monomers comprising from about 
50% to about 99.9%, prefraably from about 60% to about 95% by weigjit of non-cationic 
monomim; from about 0.1% to about 50%, prefiraably firom about 1% to about 10% by weight of 
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cationic nmomCTs; and from about 0% to about 25%. preferably from about 1% to about 10% by 
weight of aoss-linldng monomers. Hie weigjit ratio of non-cationic monomer to cationic 
monom^ to cross-linking monomer of the mixture ranges from about 10:0.02:0 to about 5:2.5:1. 

The polymeric particles may be nricro-particles oar nanopaxticles having the polymeric 
paitide may have an average particle size of from about lOOnm to about 50iim, as measured by 
li^t scattering usmg Brookhaven Particle size analyzer or Horiba particle size analyzer. In one 
embodiment, flie polymeric particle may have an average particle size of from about Ijtm to about 
39|im, preferably from about 3)un to about 20imi and more preferably from about 5jun to about 
12(mL fii anoflier embodiment, the polymeric particle may have an average particle size of from 
about lOQnm to about Ijim. preferably from about 20Qnm to about 90Qnm and more preferably 
fromabout 700 nm to about 90Qnm. 

Jn a r^resentative embodiment, the polymeric particles have a gjass transition 
temperature (Tg) fix>m about SO^C and 150**C, preferably from about 80^C to about 120°C 

In one embodiment, the polymeric particle may conqprise a single polymer after 
polymerization of the monomers. In anotha: embodm^nt, the polymeric particle may conq)rise 
two or more polymers, which are pwluced by flie reaction (e.g. , grafting) between the emulsifia: 
or stabilizer and the polymeriang monomers or resulting polymeric particle. For exan^le, the 
polymeric particle may conqnise a first polymer resulting from the polymerization of the 
monomers, and a second polymer grafted or associated with the first polymer, such as polystyrene 
and poly(methyl methacrylate-dimethyl ammo ethyl methacrylate) copolymer. 

It is deskable that the polymeric particle is stable in aqueous dispersions. It is also 
desirable that the polymeric particle is stable within product formulations, such as perfume 
conq)ositions or fabric softener compositions that contain laundry adjuncts, fabric softeners, and 
the lite. 

Stability of the polymeric particle can be influenced by factors such as the average 
particle size of the resulting polymeric particle, tte net charge of the resulting polymeric particle, 
the interactions or con^atibility between the polymeric particles and oth^ mgredients in flie 
conqK>sitions, such as emulsifiers or stabilizers. 

In one embodiment, the polymeric particle has a net cationic charge about 20 mV to about 
80 mV, pref OTbly from about 30 mV to about 50 mV and mrae preferably from about 35 mV to 
about 45 mV, as measured by a Brookhaven zeta potential analyzer. 

To aid in the stabilizmg the polymeric particle in aqueous dispersions and/or in product 
f omiulatians, such as perfume con?>ositions, a stabilizer, also known as a colloidal stabilizer may 
be added to tiie aqueous dispersion and/or product formulation. It is desnable lhat the colloidal 
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Stabilizer be coinpatible with other ingredients within the aqueous dispofsion and/or product 
formulation. 

The polymeric particle may be water-insoluble. In other words, when added to water, the 
polymeric particle physically separates from the water (i.e., setfles-out, flocculates, emulsifies, or 
floats) within 5 minutes after addition, whereas a material that is "soluble in water " does not 
physically separate from the water within 5 mmutes after addition. It is not required that the 
physical separation be visible to the naked eyes. The physical separation can be detectable by 
instruments, such as light scattering or refraction. Another way of describing water-insoluble 
materials for purposes of the present invention is the fact that wat^-insoluble materials are not 
soluble in distiDed (or equivalent) water, at 25'*C, at a concentration of greatear than about 5%, 
preferably greater than about 3% and more preferably greater than about 1% by weight of the 
mixture containing water and polymeric particles. 

The polymeric particle may have a weight-average molecular weight of from about 1,000 
to about 2,000,000 preferably from about 5,000 to about 1,000,000, more preferably fiona about 
10,000 to about 750,000, more pref«:ably from about 20,000 to about 500,000 daltons. The 
weight-average molecular weight of the polymeric particle, can be determined via conventional 
methods such as gel permeation chromatography. 
A. Non-Cationic Monomer 

The non-catimic monomBr may be a hydrophobic group-containing monomer. Examples 
of the hydrophobic group include, but are not limited to, alkyls, cycloalkyls, aiyls, alkaryls, 
aralkyls and mixtures tiiereof . 

The non-catiooic monomer may be a hydroxyl-containing monomer, an anionic group- 
contauung monomer, or a zwitteiionic monomer. The non-cationic monomer mclude, but are not 
limited to, ethylene glycol phrayl ether acrylate (ECSPhA). trans-dnnamic add, 2-ethyl hexyl 
acrylate, and mixtures thereof. 

Nonlimiting exaxE^les of suitable non-cationic monomers mclude, but are not limited to, 
methyl metiiacrylate, methyl acrylate, ethyl actylale, n-propyl acrylate, iso-propyl acrylate, n- 
butyl acrylate, isobutyl acrylate, hydroxyethyl acrylate, hydroxypropyl acrylate, bwizyl acrylate, 
ethylhexyl acrylate, n-propyl mefhacrylate, ethyl methacrylate, iso-propyl methacrylate, isobutyl 
metfaacrylate, n-butyl methacrylate, mediacryHc add, acrylic acid, acrylamide, methacrylamide, 
styrene, a-metiiyl styrene, hydroxyethyl methacrylate, hydroxypropyl methacrylate, hydroxybutyl 
acrylate, hydroxybutyl methacrylate, PEG acrylate, phenyl methacrylanride, t-butyl 
methacrylannde, p-hydioxyphenyl methacrylanride, vinyl ethers, vinyl ketones, vinyl acetates. 
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vinyl phenols, acylainido-2-inethylpropanesulfomc acid, vinlysulfonate, vinylpropionate. 
methylallylsulfonic acid, N-vinyl fonnamide and N-vinylpyrrolidone. 
B. Cationic Monamer 

The catianic nwnomer of the present mveation conqnrises a cationic unit For the 
purposes of the preset invention the tenn "cationic unit" is defined as i moiety which when 
incatporatBd into the stracture of the polymeric particle of the present invention, is capable of 
iriaiTi tamiTig a cationic charge within the pH range of from about 2 to about 8 . The cationic unit is 
not required to be protonated at every pH value within the range of about 2 to about 8. Non- 
limiting exaiBples of units which conoprise a cationic moiety include the cationic units having the 
fonnula: 




A-(Z)z^ 

m 

wherein each of R\ and are mdependently selected from hydrogen or Q to alkyl, and 
preferably hydrogen, Ci to C3 alkyl, more preferably, hydrogen or noethyl; T is a substituted or 
unsubstituted, saturated unsaturated, linear or branched moiety selected from die group 
consisting of alkyl, cycloallyl, aryl, alkaryl, arallgrl, heterocyclic ring, silyl, nitro, halo, cyano, 
sulfonato, alkoxy, keto, ester, ether, carbmyl, amido, amino, glyddyl, carbanato, carbamate, 
caiboxylic, carboalkoxy, and mixtures thereof; Z is a moiety selected ficOTi the group consisting 
of: KCHO-. (CHr<3a=CED-, -(CHrCHOH)., (CH2-CHNRV, -(CHrCHR^-0>- and mixtures 
fliereof , preferably -iCH^-, wherein R* and R^ are independenfly selected from hydrpgen or Ci to 
Q alkyl, preferably hydrogen, methyl, efliyl ; z is an integer from 0 to 12, preferably from 2 to 10, 
more preferably from 2 to 6; A is NRV or NR*RV, wherem each of R^ R^ and R* are 
indq)endenfly selected from H, Ci-Cg linear or teanched alkyl, or alkyleneoxy having flie 

formula: 

(R9o)yRlO 



WO2004/D41232 



19 



PCT/US2003/034676 



wherein R' is d to Q linear or brandied allqrlene or caibonyl allqrl; R^" is hydrogen or Q to C4 
all^l,; y is ftam 1 to about 10. hi one embodiment, R*, R^ and R* are independendy, hydrogen, 
Ci to C* allqrL Alternatively, NRV or NRVr' can form a heterocyclic ring containing firom 4 
to 7 carbon atoms, optionaUy containing additional hetm) atoms, qptionally fused to a benzene 
riii& and optiraially substituted by d to Cg hydrocaibyl, ot acetates. Exan5)les of suitable 
heterocycles. both substituted and unsubstituted, are indolyl, isoindohnyl inridazolyl, 
imidazolinyl. piperidinyl pyrazolyl, pyrazolmyl, pyridmyl, piperazinyl. pyrroUdinyl, pyroHdinyl, 
guanidino. amidmo, quinidinyl, thiazolmyl. morpholine and nnxtures fljaeof , wifli moipholino 
and pipoazinyl being prefnred. 

Nonlimiting examples of suitable cationic monomers for flte present invention mclude, 
but are not limited to, dimethylamino alkyl acrylates, especiaUy dimethylaminoethyl 
methacrylate, vinyl pyrrolidones, vinyl imidazoyls, vinyl ethos having dialkyl amino groups, 
vinyl pyridines, alkyl acrylamides, diallqrlamino allqrl acrylamides, and amino allqrl acrylamides. 
r rVnsR-linkin p Monomer 

The cross-linldng monomer may be present in the polymeric particle of the present 
invention. Nonlhniting exan5>les of suitable cioss-linldng mraomers include, but are not limited 
to. diaciylate, dimetiiaciylate, diethylene glycol diacrylate, divinylbenzene, divinyl ether, ethylene 
glycol dunethacrylale, pentaerytiuitol triacrylate, polyallyl suracose, trivmyl baizene, divinyl 
toluene, trivinyl toluene, triethylenglycol dimethacrylate, tetraethylenglycol dimefliacrylate, 
aUylmelhacrylate, diaDyhnaleate, triallyhnaleate and 1,4-butanediol diacrylate. ttiallyhnalealB 
l,2-etiianedi(d diacrylate. l>propanediol diaaylate, 1.64iexanedi6l diacrylate, divinyl bezene, 
and ethylene glycol diac^late. 
n Bmnlsifier or Colloida l StaMlizCT 

Suitable amilsifiets and/or coUoidal staWlizers for use in the present nmnfio^ 

in the art. Nonlimiting exanples of sudi emnlsilBas ot coDoidal stablizos inctade. but are not 
limited to, ridndyamid(qiropyltrimethyl-«mmoniumniettio sulfete, cocopentylethojcymetiiyl- 
ammoniumniethyl sulfate. cocohis(2-hydroxyelhyD mefhylammonhnn chloride, 
cetyltrimelhyiammonium bromide, cetylpyridimum chloride, glyceryl stearate, stearadamidoethyl 
di^ykmme, ethraqrlated ol^lanunes. ethra^lated fetty amines, ethoxylated quatemised faOy 
ammes, eduHiylatBd fet^ alcdiols, sorfritan stearate, polysorbate, stearate, sodium dodecyl 
sulfete, ammoninmnonaxynd sulfete, dodecyllrimeftyl amnMmium bromide, sodium lauryl 
sulfete, sodium laurate, gelatine, polyvinyhdcohol, aminomethylated starch, poly(vmylalcohol-co- 
vinylacctate) copolymers, modified ceUulose cellulose like caiboxymethyl ceUulose. methyl 
cellulose, hydioxyediyl ceUulose, polyoxyethylene, polyvmylpynolidone, polyoxyefliylene- 
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polyoxypippylene-polyoxycthylene copolymers, polyethex-modified dimefhicones and polyether- 
fllTcyl-diTnethicones copolymers, cadooic sUicones and polyunides. 

A colloidal stabilizer may be used to maintain particle dispersive stability, particulaiiy of 
larger sized particles. Suitable colloidal stabilizer include, but are not linoited to, propylene oxide- 
ethylene oxide copolymers cm: ethylraeoxide-propylenoxide graphted polyethylenimines, 
polyoxyethylene (X) isooctylphenyl ether where X is an integer from 20 to 80, fatty alcohol 
ethoxylales, polyethoxylated polyterephthalate block co-polymers polyvinylpyirolidme 
polyvinylpyrrolidone and copolymers containing vinylpyrolidone. 
R Tfiitiatnrs 

Suitable initiat(»:s for use in the polymerization process of the present invention are 
known in the art Exa^^)les include, but are not. limited to sodium persulfate and azo initiators, 
such as 2,2'-azobis(2-methylpropiQnamide)dihydrochloride; 2,2'-azobis(2- 

amidinopropane)dihydrochloride; 2,2'-azobis(NJ^-dimethyleneisobutyramidine)dihydrocMoride; 
2,2*-azobis(2-methylbutyronitrile); 2,2*-^bis(4-methoxy-2,4dimethylvalcronitrile); and 2- 
(Caibamoylazo)-isobutyronitrile. 
Synthesis l^Wrfltnplcs fnr Preparing P olvmeiic Partide 

Example 1 - Micropartides 

1080 g of water 

160 g of a 10% solution of a 88% hydiolysed pdy vinyl acetate (wherein the 
viscosity of a 4% aqueous solution is 40 mPas), altematiyely refimed to as '^ly 
vmyl alcohor 

510 g of methyl methacrylate 

60 g of butanediol diacrylate 

30 g of dimethylanunoethyl methacrylate 

3.8 g of t-butyl perpivalate 

Feedstieam 1: 1.08 g of t-butyl hydropercmde, 70% strength in water 

Feedstieam 2: 0.38 g of ascorbic add, 14 g of water 
The above substances are initially mtroduced at roran temperature with excq)tion of the 
perpivalate, and are adjusted to a pH of 6 wifli 10% straigth hydrochloric acid. The water and 
monomer phase are dispersed usmg a high-speed dissolver stirrer at 2500 rm. After 40 minutes of 
dispersmg, a stable emulsion with an average particle size of from 2 to 12 microns (diameter) is 
obtamed. The t-butyl peipivalate is added and the emulsion is first heated to 72°C, while stirring 
with an anchor stirrer, then heated to 85**C over the course of a further 1 20 minutes , and holding 
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at 85X over the course of a further 60 miButes. The resulting microparticle dispersion is cooled 
with stirring to 70**C, and feedstream 1 is added. Feedstream 2 is metered in with stirring over 80 
minutes at TO'^C. The con5)osition is then cooled, and the resulting microparticle dispersion has a 
solids content of 31.2% and a particle size comparable to the average particle size of the mnilsion 
prior to polymerization. 

Example 2 - Micropartides 

Exanq^le 1 is rq)eated as described with the following monomer mixture: 390 g of metiiyl 
methacrylate, 180 g of styrene and 30 g of dimethylanrinoethyl methacrylate. The resulting 
microparticle dispersion has a solids content of 31.1% and a volume median particle size 9.6 /im. 

Example 3 - Nancdatex Partides 

Distilled and deionized water (943.85 g) and 37% hydrochloric acid (4.95 g) are placed 
into a 2000 ml three-necked round-bottomed flask, fitted with a heating manfle, an anchor type 
mechanical stirrer, an internal thermometer, a reflux condenser and an argon gas ndet. 2- 
(dimethylammo)ethyl mefliacrylate (5.26 g) is added with stirring. Metiiyl methacrylate (100.00 
g), cetyl pyridinium chloride (6.0 g) and 2,2*-azobis(2-methylpropioiiamide) dihydrocUoride 
(1.06 g) are added witii stirring. Heat is applied witti stirring and a temperature of 75*C is readied 
after 1 hour. The mixture is stined for 16 hours at 7ffX: and filtered througji an ASTM 4-8 
glass-ftitled funneL Reduced pressure rotary evaporation is used to concentrate tiie product to a 
nanolatex emoMon having about 30% polymer content and an average particle size of 170 nm 
(diameter). 

Example 4 - Nandatra Partides 
In a 2 liter flask fitted with a heating manfle» an anchor type mechanical stirrer, an 
intmial tiiermometear, a reflux cpndraser and an argon gas inlet is placed 17 g methyl 
methacrylate, 0.4 g sulphuric add (50%). 4.5 g serene, 1.2 g dimethylaminoethyl methacrylate, 
3.4 g oleylammoeflioxylatequat (Lipamin OK, 40 % aqueous solution), 7.9 g of 2,2'-azobis(2- 
amidineqpropane)dihydrochloride (V-50, 2.5 % aqueous solution), and 566 g water. Heat is 
applied with stirring and a temperature of 85°C is reached after 10 mmutes. Continuous addition 
in 180 mm at a stir rate of 130 rpm of 320.5 g methyl methacrylate, 8.6 g sulphuric add, 85.5 g 
styrene, 64 g ol^laminoethoxylatequat, 68.9 g 2,2*-azobis(2-amidineopropane)dihydrochloride 
(2.5 % aqueous solution), and 396.7 g deionised water is performed. The mixture is stirred for 0.5 
hours at iS^ An aqueous dispersion (30 % solids cratent) with a pH of 5.2 and average particle 
size of about 150 nm (diameter) is obtained 

Example 5 -Nanolatex Partides 
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M a 2 Utex flask fitted wifli a heating mantle, an anchor type mechanical stiirer, an 
mt^nal thermometer, a reflux condenser and an argon gas inlet is placed 1.5 g sulfuric acid 
(50%), 20.0 g polyvinylalcohol (88% hydrolyzed), 4.0 g of 2,2'-azohis(2- 
amidineopropane)dihydrochloride (V-50. 2.5 % aqueous solution), and 953 g wat^. Heat is 
applieJi with stfaring and a teii5>CTature of 85**C is reached after 10 minutes. Continuous addition 
in 105 min at a stir rate of 150 rpm of 95 g methyl methacrylate. 6.25 g 
dimethylaminoethylacrylaten^thochlOTide, and 116 g 2,2'-azobis(2- 

amidineopropane)dihydrochloride (2.5 % aqueous solution) produces an aqueous dispersion (10 
% solids content) with a pH of 2 and average particle size of 1 10 nm (diameter). 

FSram plfe 6 - Nanolatex Particles 

In a 2 liter flask fitted with a heating mantle, an anchor type mechanical stiirer, an 
internal ttermometer, a reflux condenser and an argon gas inlet is placed 0.3 g aflyl methacrylale, 
17.5 g methyl metiiacrylate. 0.3 g sulfuric acid (50%), 0.9 g dimetiiylammoethyl methaciylate, 2.8 
g oleylaminoethoxylatequat (Upamin OK, 40 % aqueous solution), 6.3 g of 2,2'-az6bis(2- 
amidineopropane)dihydrochloride (V-50, 2.5 % aqueous solufirai), and 463 g water. Heat is 
applied with stining and a ten^rature of SO^C is reached after 10 minutes. Continuous addition 
in 210 min at a stir rate of 180 rpm of 3.4 g aUyl meflmciylate, 334 g mefliyl methacrylate, 6. 1 g 
sulphuric acid, 52.5 g oleylaminoethoxylatequat, 56.7 g 2,2'-azobis(2"amidineopropane) 
dihydrochloide (2.5 % aqeous solution), and 326.5 g ddonised water is perfarmed. The mixture 
is stirred for 0.5 hours at 80^ An aqueous dispemon (30% sofids content)^ 

average particle size of about 1 80 nm (diameter) is obtained. 

BSramplfe 7 - Core/Shen-Nanolatcx Particles 
ii a 2 litK- flask fitted with a heating mantie, an anchor typ& mechanical stirrer, an 
intraial thermometer, a reflux condenser and an argon gas mlet is placed 7.4 g mefliyl 
mettiacrylate, 0.2 g sulphuric acid (50%) 2.3 g Triton X-405 (70 % aqueous solution), 6.3 g of 
2,2'-azobis(2-amidineqprppane)dihydrochloride (V-50, 2.5 % aqueous solution), and 455 g water. 
Hfeat is q)plied wifli stirring and a temperature of 9a*C is reached after 10 minutes. Continuous 
addition in 90 min atastirrate of 140 rpm of 5.4gTriton® X-405, 140.6 g methyl mettiacrylate, 
4.2 g sulfuric add, 25.0 g 2,2*-azobis(2-amidincopropane)dihydrochloride (2.5 % aqueous 
solutioa), and 130.0 g deionised wat^ is poformed. The imxture is stirred for 0.5 hours at 80^. 
Continuous addition m 120 min at a stir rate of 140 rpm of 33.3 g oleylaminoetiioxylatequat 
(Lipamin OK, 40 % aqueous solution), 166.5 g methyl methacrylate, 3.0 g sulphuric acid, 31.8 g 
2,2'-azobis(2-amidineoprcq)ane)dihydrochloride (2.5 % aqueous solution), and 206 g deionised 
water is prfoimei The nrixture is stirred for 0.5 hours at 85''a An aqueous dispersion (29.3 % 
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solids cont^) with a pH of 23 and average particle size of from about 100 wax (diameter) is 
dbtamed. 

TCyamplc 8 - Nanolatex Particles 
In a 2 liter flask fitted with a heating mantle, an anchor type mechanical stirrer, an 
internal thennometo-, a reflux condense and an argon gas inlet is placed 9.1 g 2-ethylhexyl 
acrylate, 10.2 g methyl methacrylate. 0.35 g sulfuric add (50%), 1.0 g dimethylaminoethyl 
methacrylate, 3.8 g cetylpyiidinium chloride, 6.3 g of 2,2*-azobis(2- 
amidineopropane)dihydrochloride (V-50, 2.5 % aqueous solution), and 464 g water. Heat is 
applied with stirring and a tenq)eratore of 80^ is reached after 10 minutes. Continuous addition 
in 210 min at a stir rate of 130 rpm of 174 g 2^ylhexyl acrylate. 193.3 g metiiyl metiiacrylale, 
6.1 g sulphuric add, 3.8 g cetyl pyridinium chloride, 63.0 g 2,2'-azobis(2- 
amidineopropane)dihydrochlQride (2.5 % aqueous solution), and 360 g deionised water is 
performed. The mixture is stirred for 0.5 hours at 80°C An aqueous dispasion 30% solids conteit 
of a pH of 6.6 and average particle size of about 170 ran (diameter) is obtained. 

RYampIft 9 - Nanolatex Particles 
la a 2 liter flask fitted with a heating manfle, an anchor type mechanical stinxx, an 
mtraial Ihenmometer, a refhtt condCTser and an argon gas inlet is placed 7^^ 
dimethylammoelhyl m&thacrylate. 253.9 g deimized water, 15,75 g sulfuric acid (50 %), and 15.7 
g sodium peroxodisulf ate (7 % aqueous solution). Heat is qyplied with stining and a tempeiatore 
of 95^ is reached after 15 minutes and mamtained for anoth^ 60 minutes. Ddonized water (560 
g) is added and the ternperatuie maintained at 85 ""C for 30 mmutes. Continuous addition in 120 
nrin at a stir rate of 150 rpm of 190 gm^yi methacrylale, and 25.1 g sodium peroxodisulfete (7 
% aqueous sohition) gave ah aqueous disper^cn 19.7 % solids content of apH of 2.1 and average 
particle size of about 250 nm (diameter) is obtained. 

TiSminplc 10 - Nanolfltig Particles 
hi a 2 liter flask fitted wifli a heating mantie, an anchor type mechanical stirrer, an 
mtemal flietmometer, a reflux condenser and an argon gas inlet is placed 7 .0 g acrylic acid, 20.0 g 
dimelhylammoethyl metiiacrylate, 253.9 g ddcMiized water, 15.75 g sulfuric add (50 %). and 15.7 
g sodium p^xodisutfate (7 % aqueous solution). Heat is ^plied with stirring and a temperature 
of 95^ is reached aft^ 15 minutes and maintained for anothCT 60 minutes. Deionized water (560 
g) is added and die temperature is maintamed at 85*'C for 30 minutes. Continuous addition in 120 
mm at a stir rate of 1 50 rpm of 1 90 g metfiyl metiiacrylate, and 25 . 1 g sodium peroxodisulfate (7 
% aqueous solution) produces an aqueous dispersion of 19.7 % solids content of a pH of 2.1 and 
average particle size of about 250 mn (diameter) is obtained. 
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Eynmplft 11 - Nanolatex Partides 
111 a 2 liter flask fitted with a heating mantle, a heating mantle, an anchor type mechanical 
stinCT, an internal tfamnometer, a reflux cond^iso" and an argon gas inlet is placed 0.9 g sodium 
hydroxide (10% aqueous solution), 20.0 g polyvinylalcohol (88% hydrolyzed), and 954 g water. 
Heat is applied with stirring and a ten^ of 85*^0 is reached after 10 minutes. Ten[q)erature is 
adjusted to 75°C and 4.0 g of 2,2'-azobis(2-amidineopropane)dihydrochlQride (2.5 % aqueous 
solution) is added. Continuous addition in 105 niin at a stir rate of 150 ipm of 95 g methyl 
n^thacrylate, 5.0 g dimethylaminopropyl n^thacrylamide, and 116 g 2,2'-azobis(2-' 
amidineopropane)dihydrochloride (2.5 % aqueous solution) produces an aqueous dispersion (10 
% solids content) with a pH of 6.8 and av^ge particle size of 133 nm (diameter). 

Perfume Polymeric Partide 

In one einbodiment, the perfume polymeric particle conqirises a perfume, which 
comprises greater flian 50%, by weight of the perfume, of perfume raw materials having a 
molecular weight of less than about 200, a bdling point of less than about 250 and a QogP of 
less than about 3 and/or a Eovats ladex value of less flian about 17(K), In anoth^ embodiment, 
the perfume conqaises at least 10%, preferably at least 20%, and more preferably at least 30%, by 
weight of the perfume, of low KI perfume raw material. 

In still another embodiment, the perfume polymeric particle is loaded witii perfume such 
that fiom about 1 to about 90 wt%, preferably from about 5 to about 60 wt% of the added perfume 
is loaded into the polymeric particle. 
Comnoation 

The perfume polymeric particle of the present invention may be incaipoatated along with 
one or more adjunct ingredients to form a perfume-containing composition, referred to as the 
perfume conq)ositioa Exanq)les of compositions suitable for iacciporating perfume polymeric 
particles therein are disclosed in US 4,994,193 and US 5,767,052. 

The perfume polymeric particle may be present in the perfume composition at any 
suitable level, typically it is present at a level of from about 0.1% to about 20%, preferably from 
about 1% to about 10%, and more preferably from about 1% to about 5% by weight of die 
perfume conqposition. 

The pofume conq)Osition of the pres^ invention may be in any suitable foon, such as 
liquids, gels, foams, paste, granules, and tabl^. 
Adjunct Ingredients 
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Nanlimiting exanq^les of suitable adjunct ingrediaits for inclusion in the perfume 
compositions of the preset invention include, but are not limited to, surfiactants, fabric softening 
agents, suds boosting agents, suds suppressors, perfume, soil idease agents, fatty acids, dyes, 
colorants, antibacterial agents and electrolytes. 

When the adjunct ingredient is a fabric softening agent (also lefened to as "softening 
active"), the perfume conqposition is referred to as a fabric softener coirq>osition. The fabric 
softener conqtosition can include a liquid falaic softener conq^sition and a rinse-added liquid 
febric softener con5>osition. In one embodiment, the weight ratio of perfume polymeric particle to 
fabric softening agent is from about 1:10 to about 1:0.5, preferably from about 1:5 to about 1:1. In 
anotter embodiment, the weigjit ratio of perfume polymeric particle to adjunct ingredient is from 
about 20:1 to about 1:20, preferably from about 5:1 to about 1:5. 

Nonlimiting exaiiq)les of suitable fabric softening agents include, but are not limited to: 
diester quaternary ammonium fabric softening active compounds (DEQA) and polyquatemary 
ammonium coirqpounds. 

(1) The first type of DEQA preferably conqwises, as the principal active, compounds of 

the formula: 

[R4.jn-N+-[(C3l2)n-Y-Rl]nJ A" 

wherein each R substituent is selected from hydrogen; a short chain d-Q alkyl or hydroxyalkyl, 
pref^ably methyl, ethyl, propyl, or hydroxyetiiyl, and more preferably methyl; poly(Ci-C3 
alkoxy), preferably polyethoxy; benzyl; or a mixture tiiereof ; each m is 2 or 3; each n is from 1 to 
about4; each Y is -0-(0)C-, -C(0)-0-, -NR-C(0)-, or -C(0)-NRs tiie sum of carbons in each 
R\ plus one wh«i Y is -CHO)C- or -NR-C(0) is CirC22. preferably C14-C20, witii each B} 
being a hydrocaibyl, or substituted hydrocarbyl group, and A" can be any softener-con^Mitible 
anion, preferably, chloride, bromide, methylsulfate, ethylsulfate, sulfate, and nitrate, more 
preferably chloride or methyl sulfate. (As used herein, flie "percent of softening active" 
containing a given R* group is based upon taking a percentage of die total active based xtpaa die 
psrcmtage that die given R^ group is, of the total R* groups presmL).,. 

(2) A second type of DEQA active has the general formula: 

[R3N+CH2CH(YR1)(CH2YR1)] A" 

wherein each Y,R.R\ and A~ have die saine meanings as before. Such con^unds include diose 
having die formula: 
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[CH3]3N(+)[CH2CH(CH20(OX3i1)0(0)Cr1] Cl^ 

where each R is a methyl or ethyl group andpreferably each is in the range of Qs toCi9. 

(3) The DEQA actives described hereinabove also include the neutralized amine softening 
actives wherein at least one R group is a hydrogen atom. A non-limiting example of actives of 
this type is die chloride salt of (unsaturated alkoyloxyethyl)(unsaturated 
alkylainidotrimethylene)methylamine. Oth^ examples of suitable andne soft^ung acdves are 
disclosed in PCT application WO 99/06509. 

(4) Polyquatemary AmmoDium Softening Actives. Fabric softening actives canymg mxt 
than one positive quatemaiy ammonium charge are also useful in the rinse-added coiiq>ositiQns of 
die present invention. Anexampleof this type of softening active is ttiat having the formula: 




wheran each R is H, a short chain Q-Q alkyl or hydroxyaliyl, preferably methyl, ethyl, propyl, 
or hydroxyethyl, and the like, more preferably methyl, benzyl, or (R^ 0)^4H; each R* is a C6-C22. 
preferably C14-C20 hydrocarbyl, or substituted hydrocarbyl substituent, preferably C10-C20 alkyl or 
alkenyl (unsaturated alkyl, including polyunsaturated alkyl, also refraed to sometimes as 
"alkylene"), most preferably Qt-Cib alkyl or alkenyl; each R^ is a d-Ce alkylene group, 

preferably an ethylene group; and A' are defined as below. 
(S) Softening active having the formnla: 

[R4.m-N+-Rlnil A" 
wherdn each m is 2 or 3, each R^ is a linear or branched, saturated or unsaturated C6-C22 moiety, 
preferably C14-C20 moiety, but no more than one being less than about Cu and then the oflier is at 
least about C^; or hydrocarbyl or substituted hydrocaibyl substituent, prefoably C10-C20 alkyl or 
alkenyl, most preferably C12-C18 alkyl or alkenyl 

Exaiiq>les of Coii5)Ound (5) are dialkylenedimethylammonium salts, such as commercially 
available dialkylenedimethylammonium salts usable in the present invention is 
dioleyldimethylammonium chloride available from Witco Corporation under the trade name 

Adogen®472. 

Odier exan^les of Corqpound (S) are the monoalkenyltrimediylammonium salts such as 
mcmooleyltEiinetl^lammQnium chloride, rnonocanolatrtmethylanunonium cUodde, and 
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soyatriiiiethylanimoiiiiim chloride. Mona^leyltriinethylanunomiim chloride and 

monocanolatriinethylaiiiiiioiiium chloride are prefened. 
(6) Softening acdve havuig the fonnula: 

N CH,^ 

A 



II CH, J 



J-O- 



\ 



wherein each R, R\ and A" have the definitions given above; each is a Ci-Ce alkylene group, 
preferably an ethylene group; and O is an oxygra atom or an -NR- group. 

An exanq)le of Con^und (6) is l-niethyl-lK)leylanmdoeliiyl-2-^leylimidazolinium 
mediylsulfate, which is available commi^ially from the Witco Ckxrporation under tibe trade name 

Varisoft®3690. 

Other examples of Compound (6) are substituted imidazolinium sahs having the formula: 

H 

wherdn R^ is hydrog^ or a Ci-Q saturated alkyl or hydroxyalkyl group, and R^ and A' aie 
defined as herdnabove. 

(7) Softening active having the formula: 



RJ — C— 



wherein R\ R^ and G are defined as above in (6). 

(8) Reaction products of substantially unsaturated and/or branched chain higher fatty 
acids with dialkylenetriamines in, e.g., a molecular ratio of about 2:1, said reaction products 
containing conqpounds of the formula: 
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wh^ein R\ are defined as above in (6), and eachR^ is a Q-Q alkylene gmiap, preferably an 
ethylene group. Examples of Compound (8) include Emersol® 223LL and Emersol® 7021, 
which are available finm BiscikA Coiporadca. 

(9) Softening active having the fQmmla: 

[r1_C(0>— NR— r2-^(R)2-R^-^— 

whercin R, R\ R^ R^ and A" are defined as above m (6) and (8). An example of Compound (9) is 
a difatty amidoamine based soflenmg active available commerdally firom die Witco Corporation 
under the trade name Varisofl®222LT. 

(10) The reaction product of substantially unsaturated and/or branched chain higjier fatty 
acid with hydroxyalkylalkylenediamines in a molecular ratio of about 2:1, said reaction products 
containing confounds of the formula: 

r1-C(0)-NH-R2.N(r30H)-C(0)-R1 

wherem R\ R* and R^ are defined as above m (8). Exaiqples of Compound (10) mclude reaction 
products of oleic adds wifli N-2-hydroxyediylediylenediamme in a molecular ratio of about 2:1, 
said reaction product mixture containing a ciompound of the formula: 

r1-C(0)-NH-CH2CH2-N(CH2CH20H)-C(0)-R1 

wherein R^-C(0) is oleoyl group of a commercially available oleic add derived firom a vegetable 
or animal source, such as Knersol® 223LL or Emersol® 7021, available bom Henkel 
C(»poration. 

(11) Alkylpyridinium salts having the formula: 

r 1 © 




wherem R^ is an acyclic aliphatic Cg-Czzbydrocarbon ffoap and A" is an anion. 
(12) Alkanamide alkylene pyridinium salts havuig the fonnula: 
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wherein R\ and A' aie defined as hemn above; 

(13) Monoalkyldiqaat^iiary salts, e.g.,ttiat having 1^ 

A- [R1-N(+)(R)2-R^n(+)(R)31 a- 

wherein R, R^ , R^ and A" ate defined as herein above in (6) and (9). 

An exanople of Con?K)raid (13) is N-tallow pentamefliyl propane diammonium dichloride, 
with the f cmnila: 

Or [(tallowalkyl)- n(+)(CH3)2- CH2 - CH2 - N(+)(CH3)3] Q" 

available from Wtco Ccxporaticm undor the trade nanoe Adogen® 477 . 

(14) Mixtures of compounds (1H13) disclosed above. 

to the cationic nitrogenous salts herein, the anion A", which is any softening active 
compatible anion, provides electrical neutrality. Most often, the anion used to provide electrical 
neutrality in fliese salts is ftoma strong acid, especially a halide, such as chloride, methylsulfate, 
bromide, » iodide. However, other anions can be used, such as ethylsulfate, acetate, formate, 
sulfate, carbonate, and the like. CMcwide and methylsulfate are preferred herein as anion A. 

Prcnaralion of Benefit A^t DeHverv S rsten And Product 

The benefit agent delivery system conqoising the polymeric particles and flie benefit 
ag^ts can be prepared in two ways. One is the separate addition mode wherein the polymeric 
particle and the benefit agmt are sqwratdy added to a produa inatrix (a Uqui^ 
manner similar to adding an ingredirat to the product matrix in preparing the final product 
forraulatian. Jr the s^iarate addititm mode, ttie formation of the benefit agent deUvery system is 
faciKtated by die polymeric particle's affinity for the benefit agent it is designed for. Thorough 
nrixing is ftequrally carried out using high shear agitation. A gentle heating to about 40^ to 
about eS'X: may be used. Essential or adjunct mgredimts may also be added to the matrix in order 
to form the conq)lete end product mto which die delivery system is to be incorporated . 

The altMnative way to pr^ace the benefit agent delivery system is the pre-loading 
method wherein the polymeric particles and die benefit agents are mixed direcdy to prepare the 
benefit agent deUvery system, e.g., a perfume polymeric particle. This pre-loading step is 
typically done in the presence of a solvent, such as water or lower ^cohols, to faciUtate the 
mixing process. In a typical embodiment, the solvent used during the synthesis of the polymeric 
particle is sufficient The pre-loaded benefit agent delivery system can then be added to a product 
matrix (a liquid or a granule) in a manner similar to adding an essential or adjunct mgredient to 
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prqwre the final product High shear agitation and gentle heating can be used in flie pre-loading 
step or the subsequent product formulating step. 

In a typical embodiment, the polymeric particles, typically in the form of an aqueous 
dispersion (about 30 wt% polymer in water), and die perfume (a mixture of PRMs) are pre-mixed 
in a higher shear mixer at room temperature. Additional solvent (such as water or lower alcohols) 
may be used, though it is not required The pre-mixing time ranges from about 15 minutes to 
about 16 hours. It is found that after about 4 hours, approximately 90 wt% of the added perfume 
are loaded onto the polymeric particle. The pre-loaded perfume polymeric particles can be added 
to a product matrix and allowed to equiHbrate for at least about 1 week, p^ferably at least about 2 
weeks, before the product is put to use. 

The following are exanq)les of perfume compositions, especially fabric softener 
rnmpngitions according to the presmt invention. 
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YfateT Balance Balance Balance Balance 

In exan5)les A-D, the polymaic particles are added separately to the fabric softener 
con5)osition. M exan?)les E-H, the polymeric particles and perfume are pre-mixed together prior 
to addition to the fabric softener con^osition. 

All documents dted, includmg the priority document, are. in relevant part, incorporated 
herdn by reference; the dtaticm of any documoit is not to be construed as an admission that it is 
prior art with respect to the present invention. 

While particular embodiments of the present nrvention have been iUnstrated and 
described, it would be apparent to those skilled in the art that various other changps and 
modifications can be made without departmg from the q?m It is 

therefore mtended to cover m the appended clauns all such changes and modifications that are 
within the scope of this invration. 
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What is claimed is: 

1. Apeiiuinepolymimcpaiticlecon^ 

a) a polymer, and 

b) a padftimecon5)rising a perfume raw materia 

1000 to 1400 and optionaUy one or more of the following characteristics: 
a molecular wdght of less than 200; 
a boiling point of less than 250°C; or 
aaogPoflessthan3; 

characterized in that a Response Factor (RF) of the perfume polymoic material is at least 1.5, 
as measured by Longevity Test Protocols I or IL 

2. A perfume polymeric particle con5>rismg: 

a) a polymer, and ... 

b) a perfiune con:q)rising 

one or more LKI perfumB raw materials, each having a Kovats Index value of 
from lOOOto 1400. and the UQ perfume raw materials collectiv 
first Average Response Factor (ARI^; and 

one OT more HKI pedbme raw materials, each having a Kovats hidex value of 
gieaterdian 1700, and the HKI perfume raw materials collectively provide a 
second Average Response Factor (ARPro); 

characterized in that die peifume polymeric particle 1^ /ABPaa of at 

least 1.2, as measured by Longevity Test Ptotocois I or n. 

3 . The perfume polymeric particle accoiding to any of the preceding claims wherein the 
perfume is non-polymerically associated with the polymer. 

4. The perfume polymeric particle according to any of the preceding claims wherein the 
polymi^ comprises monomi^ selected from the g^up consisting of cationic monomers, non- 
cationic monomim, and mixtures tfaexeof 



5 . The perfume polymrac particle according to any of the preceding claims wherein the 
cationic monomer has the formula: 
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I 









A-(Z)z^ 

m 

wherein each of R\ and are independently selected from hydrogen or Ci to Q alkyl; T is a 
substituted or unsubstituted, saturated or unsaturated, linear or branched moiety selected from the 
group consisting of alkyl, cycloalkyl, aryl, alkaryl, aralkyl, heterocyclic ring, silyl, nitro, halo, 
cyano, sulfonato, alkoxy, keto, ester, edier. caibonyl, amido, amino, giyddyl, carbanato, 
carbamate, carboxylic, caiboalkoxy, and mixtures thereof; Z is a moiety selected from the group 
consisting of: -{CH2)-, (CH2-CH=CH)-. -(CH2-CHOH>, (CH2-CHNRV. -(CHz-CEIR'-O)-, and 
mixtures thereof, wherem R"^ and R^ are independaitly selected from hydrogen or d to Q alkyl; z 
is an integer from 0 to 12; A is NRV or NR^V, wherein R*, R*' and R* are independently 
selected from H, Ci-Cg linear or branched alkyl, or alkyleneoxy havmg the fonnnla: 



(R90)yRlO 

wherein R^ is C2-C4 linear or branched alkylme, carbrayl alkyl. or mixtures thereof. R^O is 
hydrogen, C1-C4 alkyl carbcmyl all^l or mixtures flieieof ; y is an integer from 1 to 10. 

6. The perfume polymeric particle acccrdmg to any of ttie preceding claims wherein the 
non-cationic monomer comprises a hydrophoUc group selected from ttie group consisting of: 
alkyls, cycloalkyls, aryls, alkaryls, aralkyls and mixtures thoneof. 

7. The perfume polymeric particle accotding to any of ttie preceding claims wherein the 
noncationic monomer is selected fixrai the gxysp conasting of: methyl methacrylate, methyl 
acrylate, ethyl acrylate, n-propyl aaylate, isoi^yl aciylate. n-butyl acrylate. isobutyl aaylate. 
hydroxyethyl acrylate, lydroxypropyl acrylate* b^izyl acrylate. elhylhexyl acrylate, n-^xropyl 
methacrylate, ethyl methaoylate, iso^irqpyl methacrylate, isobutyl methacrylate, n-butyl 
methacrylate, methacrylic acid, acrylic add, acrylandde. metfaacrylamide. sQrraae, a-methyl 
styrene. hydroxyefliyl methacrylate. hydroxyprppyl methacrylate. hydroxybutyl acrylate, 
hydioxybutyl methacrylate. PEG acrylate, phrayl methacrylamide. t-butyl methacrylamide. p- 
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hydioxyphenyl inetliaciylaiiiide, vinyl ethers, vinyl ketones, vinyl acetates, vinyl phenols, 
acylaimdo-2-methylpropanesulf onic acid, vinlysulfonate, vinylpropionate, methylallylsulfoiiic 
add, N-vinyl fannamide and N-vinylpyrrolidone, and mixtuies thereof. 

8. The paiume polymeric particle accordmg to any of the preceding claims wherein the 
perfume polymeric particle has an average particle size of from l^m to 39 ^mu 

. 9. The perfume polymeric particle according to any of the preceding claims wherein the 
perfume polymeric particle has an average particle size of from 200 nm to 900 nm. 

10. The perfume polymeric particle according to any of the preceding claims wherem the 
polymer is a water-insoluble polymer. 

IL The perfume polymeric particle according to any of the preceding claims wherein the 
perfume raw material comprises at least 10% by weight of the perfume. 

12. A perfume con^sition conq>rising: 

a) a perfume polymeric particle accocding to any of the preceding claims; and 

b) an adjunct ingredient 

13. A liquid fiibric softener c(HiqK>siti(m conqxrising: 

a) a perfiunepolymmc particle according to any of the preceding cla^ 

b) afiEibricsoft^ungagwt 

14. A perfume conq^ition coiqprising: 

a first and a second perfume polymeric particles according to any of the preceding claims; 

and 

an adjunct ingredient; 
characterized in that the first and the secQDd perfume polyn^ric particles are 

conqprise at least one different monomer. 

15. A method for makmg a composition for improved delivery of perfume raw material, the 
method coizqnising the steps of: 

a) obtaining a perfume polymeric particle according to any of the preceding claims; 

b) adding the peifiunepolyineric particle to a product inatrix; and 



wo 2004/041232 



35 



PCT/US2003/034676 



c) adding aB adjunct ingcediCTt to the product matrix. 

16. The method according to any of die preceding claims wherein the adjunct ingredient 
conqHises a fabric softening agent 

17. A method for makmg two or more perftuie polymeric particles having improved delivery 
of p^finne raw materials, the method conq)rising the steps ofc 

adding a first polymeric particle to a liquid medium; 

adding a perfume conq)ri5ing a first perfume raw material and a second, different perfimoe 
raw material to the liquid medium, the first polymeric particle having a higher affinity for the first 
perfume raw material than for the second perfume raw material; and 

optionally, adding a second polymmc particle to the aqueous medium, the first and the 
second polym^c particles comprising at least one different monomer and the second polymeric 
particle having a higher affinity for the second p^jiime raw material than far liie first perfume 
raw material; 

characterized in that the first and the seccmd perfume raw materials have one or more of 
the following charactmsdcs: a molecular weiglit of less than 200; 
a boiling point of less Oan 250"^; 
a QogP of less than 3; or 
a Kovats ladex value of less than 1700. 

18. A polymeric particle conqxrising a polymer according to any of the preceding claims 
diaraclerized in that when die polymer exhiUts a greater affinity for a 

having a Kbvats Index value of from about 1000 to ab^ 

having a Kovats Index value of at least about 1 700, as measured by flie Polymeric Particle 
AfGnityTest 
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